completely the effects of the wall vibration, glottal, and radiation impedances, and by analyzing the formant bandwidths and amplitudes in addition to the formant frequencies.
It shows that
(1) the classic Fant and Lindquist formula somewhat overstates the formant frequency shift when glottal and radiation effects are included; (2) the lower formant bandwidths increase by much more than commonly assumed; and (3) the upper formant amplitudes are higher relative to the lower formants in helium speech than in normal speech.
These results are useful in developing advanced helium speech enhancement algorithms.
INTRODUCTION
Deep sea divers working at depths of about 60 meters or more must, for physiological reasons related to the high ambient pressure, breathe a heliumoxygen ("heliox") atmosphere in place of air (1).
Unfortunately, the resulting "helium speech" is nearly unintelli- As we shall see, this last term has a major influence on helium An oxygen partial pressure of P02 = 0.4
ATA is suitable for this case (1) and is assumed throughout. The helium fraction is then -P -0.4 inspection shows that our curve is of the same quadratic form as Equation
(1).
However, the predicted shift at low frequencies is significantly less than the dashed curve at extreme depths, indicating a lower effective F . 
